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(54) DISPLAY DEVICE, MANUFACTURING METHOD THEREFOR, AND METER PAN 
USING THE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display device 
1 capable of reducing the number of man-hours for 
electrical connections with outside by connecting an FPC i 
22 for a heater 20 with an FPC for a liquid crystal panel 
10 beforehand, a manufacturing method therefor, and a 
meter panel using this display device 1. 
SOLUTION: Both of the liquid crystal panel 10 and the 
heater 20 are configured so as to be supplied with 
electrical signals by connecting a 2nd end part 22a on 
the opposite side of a heating element 21 of the FPC 22 
supplying an electric signal to the heater 20 with a 
terminal 12b on the FPC 12 supplying an electric signal 
to the liquid crystal panel 10, and connecting the FPC 12 
with the outside. Thus, in the work for electrically 

connecting the display device 1 with the outside, the electrical connections between the 
display device 1 and the outside are completed by connecting only a single point of the FPC 
12 without individually connecting the FPC 12 of the liquid crystal panel 10 with the FPC 22 of 
the heater 20 as conventionally, therefore, the number of man-hours for electrical connections 
can be reduced. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A liquid crystal panel and the heater for being fixed to said liquid crystal 
panel and heating said liquid crystal panel, In a display equipped with the 1st 
conductor which is connected to said liquid crystal panel and supplies an 
electrical signal to said liquid crystal panel, and the 2nd conductor which is 
connected to said heater and supplies an electrical signal to said heater It is the 
display characterized by connecting the 1st edge of said 1st conductor outside 
while the 2nd edge of said 2nd conductor is connected to the mid-position of said 
1st conductor, and supplying an electrical signal to said liquid crystal panel and 
said heater through said 1st edge. 

[Claim 2] Said the 1st conductor and said 2nd conductor are a display according 
to claim 1 characterized by being the printed circuit board which has flexibility. 
[Claim 3] The manufacture approach of the display characterized by having the 
process which is the manufacture approach of a display according to claim 1 or 2, 
and connects said 1st conductor to said liquid crystal panel, the process which 
connects said 2nd conductor to said heater, the process which fixes said heater 
to the front face of said liquid crystal panel, and the process which connects said 
2nd edge of said 2nd conductor to the mid-position of said 1st conductor. 
[Claim 4] The display according to claim 1 or 2 characterized by arranging said 
2nd conductor on said heater according to said lobe while the lobe which has a 



contact for connecting with the 2nd edge of said 2nd conductor is prepared in the 
mid-position of said 1st conductor. 

[Claim 5] The display according to claim 4 characterized by the number of said 
lobe being one piece. 

[Claim 6] the temperature sensor which detects the temperature of said liquid 
crystal panel ~ said 1st conductor in said liquid crystal panel field - a display 
given in either claim 1 characterized by being mounted upwards, claim 2, claim 4 
and claim 5. 

[Claim 7] the temperature sensor which detects the temperature of said heater - 
said 2nd conductor in said heater field - a display given in either claim 1 
characterized by being mounted upwards, claim 2, claim 4, claim 5 and claim 6. 
[Claim 8] The meter panel characterized by connecting with a liquid crystal panel, 
a heater, and said liquid crystal panel, having the meter case where the 1st 
conductor which supplies an electrical signal to said liquid crystal panel, the 
driving gear which drives said liquid crystal panel, the printed circuit board in 
which said driving gear was carried, and said liquid crystal panel, said heater, 
said driving gear and said printed circuit board are held, and connecting said 1st 
conductor to said printed circuit board electrically. 

[Claim 9] The meter panel according to claim 8 characterized by arranging a 
back light between said heaters and said printed circuit boards. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention uses for cars about the display which uses 
a liquid crystal panel, and its manufacture approach and is the optimal. 
[0002] 

[Description of the Prior Art] Conventionally, the display using a liquid crystal 
panel shows the information which a mounting eclipse and an operator need for 
the meter panel of a car. 

[0003] Since a response characteristic gets worse under low temperature, a 
liquid crystal panel attaches a transparent field-like heater in a liquid crystal panel 
front face, and is maintaining the temperature of a liquid crystal panel to the 
proper value. 

[0004] A display is formed by sticking a heater on a liquid crystal panel front face, 
and unifying, after a liquid crystal panel and a heater are manufactured at a 
respectively separate process. 
[0005] 

[Problem(s) to be Solved by the Invention] Moreover, an electric conductor (it is 
written as Flexible Printed Circuit and Following FPC), for example, the printed 
circuit board which has flexibility, is connected to each of a liquid crystal panel 
and a heater, and the electrical signal is supplied to both. For this reason, when 
attaching a display to the meter panel of a car, both FPC of a liquid crystal panel 
and FPC of a heater needed to be electrically connected to the meter panel side, 
and there was a problem that electrical connection activity manday with the 
exterior of a display increased. 

[0006] Accomplishing this invention in order to solve the above-mentioned 
problem, the object is offering the display which can reduce electrical connection 
activity manday with the exterior, and its manufacture approach by connecting 



the 2nd conductor for heaters to the mid-position of the 1st conductor for liquid 

crystal panels beforehand. 

[0007] 

[Means for Solving the Problem] This invention adopts the following technical 
means in order to attain the above-mentioned object. 
[0008] While the 2nd edge of the 2nd conductor connected to the heater was 
connected to the mid-position of the 1st conductor connected to the liquid crystal 
panel according to the display of this invention according to claim 1, it connected 
outside and the 1st edge of the 1st conductor was considered as the 
configuration in which an electrical signal is supplied to a liquid crystal panel and 
a heater through this 1st edge. Thereby, the difficult electrical connection activity 
manday in the narrow part into which a display is built considering a node with 
the exterior of a display as the 1st one edge can be reduced. 
[0009] According to the display of this invention according to claim 2, the printed 
circuit board which has flexibility as the 1st conductor and 2nd conductor was 
adopted. Thereby, the workability [ exterior / a display and ] of connection can be 
improved. 

[0010] According to claim 3 of this invention, the display which can reduce 
electrical connection manday with the exterior can be efficiently manufactured by 
small manday. 

[001 1] While the lobe which has a contact for connecting with the 2nd edge of the 
2nd conductor was prepared in the mid-position of the 1st conductor according to 
the display of this invention according to claim 4, it considered as the 
configuration in which the 2nd conductor is arranged on a heater according to 
this lobe. Thereby, the workability [ mid-position / the 2nd edge of the 2nd 
conductor and / of the 1st conductor ] of connection can be improved. 
[0012] According to the display of this invention according to claim 5, the number 
of the lobe prepared in the mid-position of the 1st conductor was made into one 
piece. Thereby, the workability [ mid-position / the 2nd edge of the 2nd conductor 
and / of the 1st conductor ] of connection can be improved. 



[0013] the temperature sensor which detects the temperature of a liquid crystal 
panel according to the display of this invention according to claim 6 - the 1st 
conductor in a liquid crystal panel field - it mounted upwards. Thereby, wearing 
of the temperature sensor to a liquid crystal panel can carry out easily. 
[0014] the temperature sensor which detects the temperature of a heater 
according to the display of this invention according to claim 7 - the 2nd 
conductor in a heater field - it mounted upwards. Thereby, wearing of the 
temperature sensor to a heater can carry out easily. 

[0015] According to the meter panel of this invention according to claim 8, the 1st 
conductor is electrically connected to the printed circuit board. Thereby, the 
connection manday in the bad part of the workability within a meter case can be 
reduced. 

[0016] According to the meter panel of this invention according to claim 9, the 
back light is arranged between the heater and the printed circuit board. Thereby, 
both a heater and a back light can be utilized and the temperature of a liquid 
crystal panel can be maintained proper easily. 
[0017] 

[Embodiment of the Invention] Hereafter, the display by 1 operation gestalt of this 
invention is explained based on a drawing. In addition, in each drawing, the same 
sign is given to the same component. 

[0018]' Drawing 1 (a) is the front view of the display 1 by the 1st operation gestalt 
of this invention, (b) is the side elevation of the display 1 by the 1st operation 
gestalt of this invention. 

[0019] Drawing 4 is the mimetic diagram showing the electrical circuit 
configuration of the display 1 by the 1st operation gestalt of this invention. 
[0020] Greatly, the display 1 consists of a liquid crystal panel 10 and a heater 20, 
as shown in drawing 1 . Moreover, as shown in drawing 4 , it connects with the 
driving gear 100 of the exterior which controls the display action of a display 1, 
and a display 1 performs a display action according to the driving signal from a 
driving gear 100. Moreover, the driving gear 100 is also performing supply- 



voltage control to a heater 20, in order to maintain the temperature of a liquid 
crystal panel 10 to a proper value. 

[0021] The liquid crystal display section 11 which enclosed liquid crystal (not 
shown) and was formed between the glass substrates (not shown) of a couple 
with which the transparent electrode (not shown) was formed in the inner surface 
as a liquid crystal panel 10 was shown in drawing 2 , The driver 14 which was 
carried on the glass substrate of a liquid crystal panel 10, and was connected to 
the above-mentioned transparent electrode (not shown), It consists of printed 
circuit boards 12 (Flexible Printed Circuit) which are the 1st conductor which 
supplies an electrical signal to the transparent electrode extended to the glass 
substrate part of a liquid crystal panel 10 and which have flexibility, i.e., FPC. 
Here, a driver 14 consists of an IC (integrated circuit), and it is controlling the 
applied voltage to an above-mentioned transparent electrode so that the liquid 
crystal display section 1 1 performs a predetermined display action according to 
the electrical signal from a driving gear 100. Therefore, a display 1 will be 
connected to the printed circuit board in which the driving gear 100 with which 
edge 12a which is the liquid crystal display section 1 1 of FPC12 and the 1st edge 
of an opposite hand performs liquid crystal actuation control which is outside was 
carried if attached to the instrument panel which is a meter panel of a car (not 
shown). And if an electrical signal is supplied to a driver 14 through FPC12, the 
liquid crystal display section 11 will perform a predetermined display action. 
Moreover, one terminal 12b which is the lobe which has a contact for connecting 
with the heater 20 mentioned later electrically is prepared in the mid-position of 
edge 12a of FPC12, and the liquid crystal display section 11. Furthermore, the 
thermistor 13 is mounted in the suitable location to carry out temperature 
detection at FPC12 on the liquid crystal display section 1 1 as a temperature 
sensor. A thermistor 13 detects the temperature of the liquid crystal display 
section 1 1 , and based on it, the electric power supply to a heater 20 is controlled 
so that the temperature of the liquid crystal display section 1 1 serves as a 
predetermined value. 



[0022] a heater 20 be form from the printed circuit board 22 which be an exoergic 
ingredient 21 transparent on the liquid crystal display section 1 1 and flat surface 
glass with the same , almost transparent configuration , for example , the heating 
element which stick ITO ( Indium Tin Oxide ) , and become , and the 2nd 
conductor which be connect crosswise [ of a heating element 21 ] in the shape of 
a sheet to the both ends of this heating element 21 , and supply an electrical 
signal and which have flexibility ( i.e. , two FPC ) , as show in drawing 3 . Edge 
22a which is each 2nd edge of FPC22 is connected to terminal 12b on FPC12 
connected to the liquid crystal panel 10 by soldering etc., respectively. Therefore, 
power is supplied to a heater 20 via FPC12 to FPC22 of a liquid crystal panel 10. 
Since the electrical connection of a display 1 and the exterior is completed by 
making soldering connection only of the one place of FPC12 like before in an 
electrical connection activity with the exterior of a display 1 by this, without 
making soldering connection of FPC12 of a liquid crystal panel 10, and FPC22 of 
a heater 20 according to an individual at an external printed circuit board etc., 
soldering manday can be reduced. Moreover, when the temperature of a heating 
element 21 exceeds a predetermined value, the heat sensitive switch 23 for 
restricting the energization to a heating element 21 is mounted in FPC22 on a 
heating element 21 possible [ detection of the temperature of a heating element 
21 ]. If a PTC (Positive Temperature Coefficient) switch is used, for example, the 
temperature of a heating element 21 exceeds a predetermined value as this heat 
sensitive switch 23 and the temperature of a PTC switch becomes high, the 
resistance of a PTC switch will increase, the energization current to a heating 
element 21 will be decreased automatically, and the fault temperature up of a 
heating element 21 will be prevented. 

[0023] Next, the manufacture approach of the display 1 by 1 operation gestalt of 
this invention is explained. 

[0024] By this time, the liquid crystal display section 1 1 and heating element 21 
the very thing are completed. 

[0025] First, a driver 14 is mounted in the glass substrate of a liquid crystal panel 



10. Next, the end of FPC12 is connected by soldering or joining to the extended 
transparent electrode to the glass substrate part of a liquid crystal panel 10. Then, 
a thermistor 13 is mounted in FPC12 on a liquid crystal panel 10. 
[0026] Next, to the both ends of a heating element 21 , it continues crosswise [ of 
a heating element 21 ] and electrical connection of the end of FPC22 is carried 
out to the shape of a sheet by soldering or joining. Then, a heat sensitive switch 
23 is mounted in FPC22. 

[0027] Next, a heating element 21 is attached in the rear-face side (right-hand 
side of drawing 2 (b)) of a liquid crystal panel 10 through a pressure sensitive 
adhesive doudle coated tape or adhesives. 

[0028] Next, electrical connection is carried out to terminal 12b which prepared 
edge 22a of FPC22 in the mid-position of FPC12 where it connected with the 
liquid crystal panel 10 with soldering etc. 
[0029] Above, assembly of a display 1 is completed. 

[0030] Next, the case where the example of an activity of the display 1 by the 1st 
operation gestalt of this invention is included in the instrument panel 30 which is 
a meter panel of a car is explained to an example. 

[0031] Drawing 5 shows the front view of the instrument panel 30 with which the 
display 1 was incorporated. 

[0032] Drawing 6 shows the VI-VI line amplification fragmentary sectional view of 
drawing 5 . 

[0033] Drawing 7 is the mimetic diagram showing the electrical connection of 
display 1 relation in an instrument panel 30. 

[0034] The plotting board 34 which constitutes vehicle speed 31 [ a total of] in an 
instrument panel 30 is caudad incorporated considering the liquid crystal panel 
10 as an operator side (left-hand side of drawing 6 ), for example, the display 1 
shows mileage etc. And FPC12 which supplies an electrical signal to a display 1 
is connected to the printed circuit board 32 from which the edge 12a constitutes 
the electrical circuit section of an instrument panel 30 by soldering etc. 
Furthermore, the driving gear 100 which controls the display action of a display 1 



is mounted in the printed circuit board 32, and the display 1 is connected to the 
driving gear 100 through the printed circuit board 32. If an ignition switch 102 is 
turned on and power is supplied to a driving gear 100 from a dc-battery 102 as 
shown in drawing 7 , a driving gear 100 will start supply-voltage ****** to the 
heater 20 for maintaining display-action control of a display 1 and the 
temperature of a liquid crystal panel 10 proper. The various sensors 103, for 
example, a room temperature sensor, the outside-air-temperature sensor 104, 
the transit distance robot 105, and the door-switch 106 grade are connected to 
the driving gear 100, after processing the output signal from them, an electrical 
signal is supplied through FPC12 from a driving gear 100, and a display 1 
performs a predetermined display action. 

[0035] In addition, in drawing 7 , an electric power supply is possible to a driving 
gear 100 from a dc-battery 101 also in the state of OFF of an ignition switch 102. 
Thereby, while raising and an ignition switch 102 are turned on to a proper value 
in the temperature of a liquid crystal panel 10 in front by detecting door closing 
motion with a door switch 106 for example, at the time of chill rather than it starts 
supply-voltage control of a heater 20 and an ignition switch 102 is turned on, it 
becomes possible to carry out the display action stabilized in the display 1 . 
[0036] Moreover, the back light 33 which illuminates the liquid crystal display 
section 11 of an indicating equipment 1 is arranged at the printed circuit board 32 
side of an indicating equipment 1. The indicating equipment 1 performed the 
display action in the condition of having made the light of a back light 33 
* penetrating through the transparence-like heater 20, and has secured the 

positive visibility by the operator. And he is trying to heat the liquid crystal display 
section 1 1 with the heat generated from a back light 33. Since the transparent 
exoergic ingredient (this example ITO) is used for the heater 20, sufficient 
brightness is obtained without most light which a back light 33 emits declining. In 
addition, a heater 20 detects a condition just with the exothermic effect of the 
back lights 33, such as immediately after the start up between the colds of a car, 
inadequate for actuation maintenance of the liquid crystal display section 1 1 with 



a temperature sensor 13, and only the time amount to which it was restricted until 
it reached predetermined temperature is made it to carry out exoergic actuation. 
[0037] In the display 1 by the 1st operation gestalt of this invention explained 
above An end edge 22a which is the 2nd edge of FPC22 by which soldering 
connection was made at a heater 20 Soldering connection is made at terminal 
12b prepared in the mid-position of FPC12 by which soldering connection was 
made at the transparent electrode on a liquid crystal panel 10. It considered as 
the configuration which supplies an electrical signal to both a liquid crystal panel 
10 and the heater 20 by connecting outside 1st edge 12a which is the other end 
of this FPC12. Thereby, an electrical connection activity with a display 1 and a 
printed circuit board 32 is simultaneously made in the assembly process of a 
display 1 and a printed circuit board 32 as shown in drawing 6 . Since the 
electrical connection of a display 1 and a printed circuit board 32 is completed by 
making soldering connection only of the one place of FPC12, without making 
soldering connection of FPC12 of a liquid crystal panel 10, and FPC22 of a 
heater 20 according to an individual like before in that case, the electrical 
connection activity manday in the space where it was restricted at the time of 
assembly can be reduced. 

[0038] The modification of the display 1 by 1 operation gestalt of this invention is 
shown in drawing 8 . 

[0039] This modification changes into two pieces the number of terminal 12b 
prepared in the mid-position of FPC12 of a liquid crystal panel 10 from one piece. 
Since the electrical connection of a display 1 and a printed circuit board 32 is 
completed by making soldering connection only of the one place of FPC12 also 
by this, the electrical connection activity manday in the space where it was 
restricted at the time of assembly can be reduced. 

[0040] Other modifications of the display 1 by 1 operation gestalt of this invention 
are shown in drawing 9 . 

[0041] In 1 operation gestalt of this invention explained above, although terminal 
12b was prepared in the interstitial segment as the mid-position of FPC12, 



terminal 12b is extended on the liquid crystal panel 10, FPC22 by which 
soldering connection was made is turned up at a heater 20, and soldering 
connection of the edge 22a is made at terminal 12b on a liquid crystal panel 10. 
Thereby, an excessive lobe can be lost to the interstitial segment of FPC12. 
[0042] In addition, in 1 operation gestalt of this invention explained above, 
although the heating element 21 is attached in the rear-face side (right-hand side 
of drawing 2 (b)) of a liquid crystal panel 10, you may attach in a front-face side 
(left-hand side of drawing 2 (b)). 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) is the front view of the display 1 by the 1st operation gestalt of 
this invention, (b) is the side elevation of the display 1 by the 1st operation gestalt 
of this invention. 

[Drawing 2] (a) is the front view of a liquid crystal panel 10. (b) is the side 
elevation of a liquid crystal panel 10. 

[Drawing 3] (a) is the front view of a heater 20. (b) is the side elevation of a 
heater 20. 



[Drawing 4] It is the mimetic diagram showing the electrical circuit configuration 

of the display 1 by the 1st operation gestalt of this invention. 

[Drawing 5] It is the front view of an instrument panel 30. 

[Drawing 6] It is the VI-VI line amplification fragmentary sectional view of drawing 

5. 

[Drawing 7] It is the mimetic diagram showing the electrical connection of display 
1 relation in an instrument panel 30. 

[Drawing 8] It is the front view showing the modification of the display 1 by the 1st 
operation gestalt of this invention. 

[Drawing 9] It is the front view showing the modification of others of the display 1 
by the 1st operation gestalt of this invention. 
[Description of Notations] 

I Display 

10 Liquid Crystal Panel 

I I Liquid Crystal Display Section 
12FPC(1st Conductor) 

12a Edge (the 1st edge) 
12b Terminal 

13 Thermistor 

14 Driver 

20 Heater 

21 Liquid Crystal Display Section 

22 FPC (2nd Conductor) 
22a Edge (the 2nd edge) 

23 Heat Sensitive Switch 

30 Instrument Panel (Meter Panel) 

31 Vehicle Speed Meter 

32 Printed Circuit Board 

33 Back Light 
100 Driving Gear 



101 Dc-battery 

102 Ignition Switch 

103 Room Temperature Sensor 

104 Outside-Air-Temperature Sensor 

1 05 Transit Distance Robot 

106 Door Switch 
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